Chemical characterization was made of over-ground flowering parts of Sideritis scardica from R. Macedonia and S. raeseri from both R. Macedonia and R. Albania. GC/FID/MS investigation of the n-hexane extracts revealed more than 90 components, dominated by diterpenes and hydrocarbons. The most abundant components were hentriacontane, nonacosane and heptacosane, and two other components both with MW=286, probably diterpenes, which were not fully identified. In addition, the content of total phenols, made by the Folin-Cioclateu method, ranged up to 50.8 and up to 48.9 mg gallic acid/g for S. scardica and S. raeseri, respectively. Free radical scavenging activity was evaluated by DPPH assay and the activity, presented as IC 50 values, ranged from 3.2-8.9 mg/mL and 7.6-12.6 mg/mL for S. scardica and S. raeseri, respectively. The content of twenty minerals in dried over-ground parts of the plants and in water tea-infusions were determined by the ICP-AES method and some of them alternatively by ETAAS. The most abundant minerals were K > Ca > Mg > P > Fe > Al > Na. The microelements and toxic elements contents were represented in the following order: Zn > Mn > B > Ba > Cu > Sr > Li > Ni > Cr > Co, and Cd > Pb > As, respectively. Water tea-infusions contained a large portion of the total K, P, Na, Cu and Pb, but smaller amounts of the other elements.
During the past decade, several Sideritis species from Spain, Turkey, Bulgaria, Albania, Greece, and Serbia have been extensively investigated for their composition of flavonoids, phenylpropanoids, cinnamic acid derivatives and phenylethanoids [1a-d, 2] , as well as essential oil composition, diterpenoids, iridoids, other terpenoids and related components [3a-d] . Recently, data on flavonoids, phenylethanoids and phenylpropanoid acids and their esters have been reported for native Macedonian Sideritis species (S. scardica and S. raeseri) [4] [5] [6] , as well as data on the essential oil composition of the same species [7] . In most of the studies conducted on Sideritis, it has been suggested that phenolic and/or polyphenolic components are responsible for the antioxidant activity of the alcohol extracts, while terpene components from the essential oils and diterpenoids are responsible for the antiinflammatory, analgesic, antiulcer, antibacterial, antifungal, cytotoxic and antitumor activities [3b] . Therefore, preparation of n-hexane extracts of dried herbs of Sideritis is the most preferable type of extraction for terpenoid components [8] [9] [10] . According to the traditional uses of S. scardica and S. raeseri in the treatment of anemia, as well as the usage of their extracts as a component of dietary supplements for anemia, a high content of iron can be assumed. Several authors have examined the range of iron content in herbs and teas used as traditional remedies for anemia [11] .
Taking into account all the considerations mentioned above, the aim of this work was characterization of the composition of the n-hexane extract, containing the non-polar constituents, the content of total phenols, representing the polar constituents of S. scardica and S. raeseri, evaluation of radical scavenging activity, and finally determination of mineral content of the plants and water teainfusions. out sesquiterpene rich oils. For both species, -cadinol has been defined as the dominant component, and elemol acetate and germacron additionally for S. raeseri [7] . It is interesting that bicyclogermacrene and spatulenol have been reported as the main mono and sesquiterpene components of the essential oil of S. raeseri subsp. raeseri cultivated in Serbia [2] . In both of the above reported cases, the essential oils have been obtained by hydrodistillation and, besides mono and sesquiterpenes, contained fatty acids and their esters, hydrocarbons and several diterpenes. All these components were also found in the n-hexane extracts of Sideritis raeseri from RM and RA.
Hydrocarbons denote the largest fraction of the n-hexane extracts comprising aliphatic components with long carbon-chains (C5-C33 The content of total phenols: The content of total phenols (Folin-Cioclateu method) in mEq of gallic acid (GA) per g ranged from 47.5±0.6 mg GA/g to 50.8±5.0 mg GA/g and from 46.7±2.5 mg GA/g to 48.9±0.3 mg GA/g in S. scardica and in S. raeseri, respectively ( Table 2) . A consistency in the content of total phenols can be noticed, regardless of the differences in plant species, locations or year of collection. . Researchers from Serbia found that dried extract from cultivated S. raeseri showed strong DPPH radical scavenging activity with IC 50 values from 17.9-45.1 g/mL. They found that the plant sample with the lowest content of total phenols had the highest activity, probably due to the presence of other active components, besides phenols [2] .
Mineral content: The mineral content results are presented in Table  4 for macroelements, and in Table 5 Interesting results were obtained for the content of investigated minerals in tea-infusions (tea-drinks) from both species. Among macroelements, the most extractible in boiling water were K, P and Na, while for Ca, Mg and Fe only smaller amounts of the total presented in the dried herb transferred into the tea-infusions. Almost all the Cu from dried herbs transferred into the tea-infusions, and much smaller quantity of Mn, Sr, Zn, Ba and B. Among toxic elements, it was found that almost all the Pb was transferred into the tea-infusion, which means that in some cases the concentration of this toxic element reached 5.58 g per cup of tea (200 mL) prepared from 2 g dried herb. This amount of Pb still does not represent a risk for human health, but it is worth mentioning that if air pollution exists and the content of Pb is higher, a higher concentration of this toxic element could be expected in the tea-drink. Table 6 ). The plant material was air dried, packed in paper bags and kept in a dark and cool place until analysis. Plant identity was verified and voucher specimens were deposited at the Institute of Pharmacognosy, Faculty of Pharmacy, Skopje, R. Macedonia.
n-Hexane extracts: n-Hexane extracts of the plants were obtained using an ultrasonic-assisted extraction process at room temperature. n-Hexane was used for the extraction in 2 portions in a ratio to plant material of 1:20 (1 g plant material was extracted twice with 10 mL solvent). The duration of the extraction was 2 x 30 min. The extracts obtained after filtration were concentrated to dryness below 35 o C. The residue was weighed and then dissolved in n-hexane to obtain a solution of 1 g plant material in 1 mL solution. For GC/FID/MS analysis, additional 1 g/mL dilutions were prepared.
Ethanol extract (EE):
Ethanol extracts were obtained using an ultrasonic-assisted extraction process at room temperature. 70% (v/v) ethanol was used for the extraction in 2 portions in a ratio to plant material of 1:100 (0.5 g plant material was extracted twice with 25 mL solvent). The duration of the extraction was 2 x 10 min. After each phase, filtration was made into a 50 mL volumetric flask; the volume was made up with 70% ethanol. The obtained extract was used for determination of total phenols as well as for estimation of total radical scavenging activity.
GC and GC-MS analyses: n-Hexane extracts were analyzed on an
Agilent 7890А Gas Chromatography system equipped with a flame ionization detector (FID) and Agilent 5975C Mass Quadrupole detector as well as capillary flow technology, which enables simultaneous analysis of the sample on both detectors. A HP-5ms (30 m x 0.25 mm, film thickness 0.25 m) capillary column was used. Operating conditions were as follows: oven temperature 60C (5 min), 1C/min to 80C (2 min) and 5C/min to 280C (5 min); helium as carrier gas at a flow rate of 1 mL/min; injector T=260C and FID T= 270C. One L was injected at a split ratio of 1:1. The mass spectrometry conditions were: ionization voltage 70 eV, ion source temperature 230C, transfer line temperature 280C and mass range from 50-500 Da. The MS was operated in scan mode.
Identification of the components:
Identification of the components in the n-hexane extracts was made by comparing their mass spectra with those from NIST, Wiley and Adams mass spectral libraries, by AMDIS (Automated Mass Spectral Deconvolution and Identification System) and by comparing literature and estimated Kovats (retention) indices that were determined using a mixture of a homologous series of normal alkanes from C 9 to C 25 in n-hexane, under the above mentioned conditions. The percentage ratio of the components was computed by the normalization method of the GC/FID peak areas and average values were taken into further consideration (n=3).
Determination of total phenols:
The total phenol content was determined using Folin-Ciocalteu method with some modifications [15] . An aliquot of extract EE (200 L) was added to 1 mL of diluted Folin-Ciocalteu reagent (10%). After 4 min 800L of sodium carbonate (75 g/L) was added. After 2 h of incubation at room temperature, the absorbance was measured at 765 nm. Gallic acid (0-100 g/mL) was used for calibration of a standard curve. The calibration curve showed linear regression at R 2 = 0.993. The results were expressed as equivalents of gallic acid in dry herbal 644 Natural Product Communications Vol. 8 (5) 2013
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mass (mg GA/g DW). The measurements were made in triplicate and presented data are with ± standard deviation (SD).
Free radical scavenging activity:
The free radical scavenging activity on the stable 2,2-diphenil-1-picrylhydrazil (DPPH) radical was carried out according to the procedure described previously [16] . A test sample solution (plant extract EE, 200 L) was added to 4 mL of 100 mmol L -1 ethanolic DPPH. After vortexing, the mixture was incubated for 10 minutes at room temperature and the absorbance was measured at 517 nm. The difference in absorbance between a test sample and a control (ethanol) was considered as an activity. The activity was shown as an inhibition estimated using the equation: I = [(A o -A i )/A o ] x 100, where A o is absorbance of the control and A i is absorbance of the samples. IC 50 values were estimated using a non-linear regression algorithm. BHA (100 mg/mL in ethanol) was used as reference substances. All values are shown as a mean value of the three measurements.
Mineralization of dry herbal mass:
Microwave-assisted digestion in a Milestone Touch Control microwave digestion system was used for mineralization purposes. To 0.5 g herbal mass 2 mL of HNO 3 and 1 mL of 30% H 2 O 2 were added and the mixture was subjected to microwave digestion with the following program: step 1 -temperature 180 o C, duration 10 min., power 800 W; step 2temperature 180 o C, duration 15 min., power 800 W. After cooling, the obtained solution was transferred into a 50 mL volumetric flask and filled up with 4% HNO 3 . With each set of digested samples, a blank sample was run through the digestion procedure.
Mineralization of water tea-infusions:
Water tea-infusions were prepared from 2 g of plant material to which 200 mL boiled deionized water was added in a steel kettle, and allowed to stand for 15 min. The solution was filtered and evaporated until dry. To the obtained residue, 1 mL conc. HNO 3 was added and heated on a water bath until complete mineralization was achieved and then filtered into a 25 mL volumetric flask and made up to volume with deionized water.
Determination of mineral content:
The content of 20 minerals in dry herbal mass and water tea-infusions was determined by inductively coupled plasma atomic emission spectrometry (ICP-AES, Varian Model 715-ES, USA) and ETAAS by Zeeman atomic absorption spectrometry (Varian SpectrAA 640Z). Instrumental conditions have been published previously [17 a, b]. The results were estimated as mg of dry weight of herbal mass (mg/kg DW).
